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1.  BACKGROUND. 

This  report  concludes  a  methodology  Investigation  concerning 
technical  testing  of  Field  Artillery  Digital  Automatic  Computer 
(FADAC)  tapes  conducted  by  the  Systems  Analysis  Directorate,  US  Army 
Test  and  Evaluation  Command  (TECOM) .  The  Methodology  Proposal  is 
Inclosed  in  Appendix  A.  The  purpose  of  the  investigation  was  to 
determine  the  feasibility  of  conducting  a  technical  evaluation  of 
revised  FADAC  tapes  using  an  automated  procedure. 

These  tapes  are  created  by  US  Army  Weapons  Command  (WECOM) 

(Software  Engineering  Branch,  Fire  Control  Division,  Frankford  Arsenal) 
and  tested  by  TECOM  (the  Field  Artillery  Board).  During  testing, 
problems  of  a  technical  nature  and  operational  nature  are  being 
confounded.  An  attempt  is  made  to  simultaneously  test  the  technical 
correctness  of  the  revised  tape,  as  well  as  user  problems,  l.e.,  the 
capability  of  man-machine  interaction. 

This  work  was  done  in  conjunction  with  the  Firing  Tables  Branch 
of  the  Ballistic  Research  Laboratories  (BRL)  and  Frankford  Arsenal  (FA). 
BRL  supplied  the  necessary  trajectory  data  (see  Appendix  C);  FA  made 
the  necessary  FADAC  runs.  The  major  thrust  of  the  Systems  Analysis 
effort  was  to  fully  automate  an  already  existing  ballistic  test  pro¬ 
cedure  and  to  Investigate  other  areas  of  testing  where  automation  should 
be  accomplished. 

2.  OBJECTIVES. 

The  primary  objectives  of  this  investigation  are  (1)  to  demonstrate 
that  technical  and  service  testing  of  revised  FADAC  tapes  can  and  should 
be  separated;  and  (2)  to  determine  the  feasibility  of  fully  automating 
the  technical  testing. 

3.  DETAILS  OF  THE  INVESTIGATION. 

During  the  lifetime  of  FADAC,  at  least  five  major  revisions  have 
been  implemented.  Both  Frankford  Arsenal  and  the  Field  Artillery  Board 
have  stated  that  the  testing  situation  is  unsatisfactory.  No  effort 
is  made  in  this  study  to  ascertain  the  exact  reasons.  The  pursuit  of 
this  task  would  be  counterproductive.  Hopefully,  fully  automated  tech¬ 
nical  testing  will  alleviate  the  old  problems  associated  with  each 
revision  of  the  FADAC  tapes. 


Frankford  Arsenal  hat,  In  fact,  partially  automated  the  testing 
of  ballistic  programs  for  FADAC.  This  Is  done  by  operating  two 
FADACs  In  a  tandem  arrangement  (see  Figure  1) .  One  of  the  FADACs 
Is  used  as  an  Input/output  (I/O)  driver  for  the  other  FADAC,  which 
Is  loaded  with  the  ballistic  program  to  be  tested.  The  I/O  driver 
replaces  the  man-in-the-locp.  The  driver  bypasses  the  keyboard  and 
causes  the  test  results  to  be  written  on  a  teletype.  The  test  Is 
conducted  free  of  operator  error.  This  Is  an  Ideal  situation  for 
technical  testing;  l.e.,  testing  which  Is  conducted  to  determine  If 
the  FADAC  Is  performing  accurately  for  known  test  scenarios. 

The  Systems  Analysis  Directorate  wrote  a  computer  program  to 
automatically  generate  the  large  number  of  Inputs  required  for  the 
Field  Artillery  Board  automated  ballistic  test  procedure.  This  pro¬ 
gram,  contained  In  Appendix  B,  voids  the  requirement  for  Field  Artillery 
Board  to  manually  prepare  exhaustive  Input  In  order  to  completely  check 
out  the  ballistic  programs.  The  complete  west  cycle  is  shown  In  Figure 
2. 


A  sample  of  the  output  from  this  program  Is  shown  In  Figure  3. 
i..e  appearance  of  the  output  Is  rather  confusing;  however,  once  the 
basic  concept  Is  understood,  It  Is  really  quite  simple.  A  pair  of 
digits  addresses  the  particular  position  on  the  FADAC  input  matrix  and 
the  value  required  for  Input  follows,  separated  by  delimiters. 

The  output  from  this  program  is  used  to  drive  the  ballistic  test. 
Hardcopy  output  from  a  sample  run  is  shown  in  Figure  4.  A  "C"  in 
Column  1  Indicates  the  correct  solution.  The  "true"  answers  and  the 
FADAC  answers,  labeled  "F",  which  do  not  agree  within  a  preset 
tolerance  are  flagged  with  a  "$$". 

In  order  to  conduct  the  investigation,  two  basic  training  exercises 
were  necessary.  First,  the  format  of  the  BRL  tapes  was  studied.  The 
BRL  tapes  contain  trajectory  data  for  a  weapon/charge  combination  that 
are  Included  In  the  FADAC  programs.  A  conservative  estimate  of  the 
number  of  cases  run  Is  50,000.  Second,  the  format  of  the  automatic 
ballistic  test  program  Input  had  to  be  learned. 


A  delimiter  Is  a  special  character  used  to  separate  items  in  an 
input  list.  The  delimiter  in  this  case  is  a  "+". 
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To  test  the  concept,  some  2,000  in*,  .s  for  the  155an  Howitzer 
were  genereted.  A  subnet  of  these  2,0i  tat  randomly  selected  end 
run  on  the  tandem  FADACa.  Sample  Inputs  and  outputs  from  these 
runs  were  as  shown  in  Figures  2  rx+  4. 

Approximately  60  problems  per  hour  can  be  run  In  the  auto-test 
mode,  versus  about  20  per  hour  In  the  manual  mode.  This  timing 
consideration  is  important  since  there  are  at  least  350  test 
problems  that  can  be  run  for  every  weapon /ammunition  charge/fuze 
combination.  Also,  testing  in  the  automatic  mode  can  be  easily 
rerun  sad  retesting  in  FADAC  has  been  a  common  problem. 

If  the  user  and  the  developer  cooperate  in  this  effort,  a  test¬ 
bed  or  benchmark  set  of  problems  should  evolve  which  will  eliminate 
virtually  all  technical  teat  nroblems. 

4.  CONCLUSIONS. 

Since  the  trial  with  the  ballistic  procedure  v  s  successful, 
there  is  no  reason  to  believe  that  other  facets  of  technical  testing 
will  be  unsuccessful.  Additional  work  is  required  to  automate  the 
chronograph,  registration,  trilateratlon  and  survey  programs. 


5.  RECOMMENDATIONS. 

A  letter  has  been  sent  to  US  Army  Armament  Command  (ARMCOM) 

(see  Appendix  B)  which  includes  the  recommendations  of  this  study. 
The  recommendations  are  essentially  the  following: 

(1)  Complete  technical  testing  of  revised  FADAC  tapes  is 
required. 

(2)  Technical  testing  should  precede  service  testing. 

(3)  Frankford  Arsenal  should  be  responsible  for  technical 
testing. 

(4)  TECOM  should  observe  all  technical  testing. 

(5)  TECOM  should  conduct  service  tests  upon  satisfactory 
completion  of  technical  tests. 

(6)  Action  should  be  taken  to  develop  automated  testing  pro¬ 
cedures  for  the  survey,  chronograph,  trilateratlon,  and  registration 
problems. 
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Figure  1.  Auto-Ballistic  Test  Configuration 
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C6U«Il* — P5  *?  I*  1*2->4P*2?4  4*26*1 — 45*1*33094 

£6100? *  —  99 *2  l*  {+,>2*9*2  ♦2--45+U3300* 

6 6 1003*  —  99*2  l*  1*22* P* 2 3* 9*26*3 — 45*1  *3309* 
6 £106  4»— on +  2  l* 1*22*9*2  3*  <»+26*7--45*  l*33<>0  + 
6610O5+-- 99+ 7 1+1 +2 2+0* 23+9+2 6+  l — 45*  1  ♦  3300* 
£6l00**+--r'°  +  2  I*  1+ 2 2*0*234  P  +  26 *2--45* l *3300* 
Ct  10074  —  °9  +  ?  I*  i+?7+0+23+P*264  3 — 45*  l  *  33004 
6610D84--P9+21*  1+ 22+0+23* 9*26* 7--45* 1+3300+ 
6  6200  14  — q<S*2  14  14  22*042  >44  +  264  l — 45*  1 4  00 7  5+ 
6  6200?  +--PP+2  U  1 422*04-2  3+ <)426  42--4*>4 1+007  54 
66200.3  +— <5  0  +  21+  1  +  22  +  0+ 2  3+ P+26+  3 — 45*  1*007 5* 
662004  +  --PO  +  214  1  +  22  +  0  +  2  3+9426+7--454l*00754 
£63001+ — 99*2 1+ 1+22+0+2 3* P+?ft*l — 45+1*61 15+ 
6  6300  2+— 90+21*  1+22+0  +  2  3+P+26+2--45+I  +A1  15+ 
6C3003  +— 99*2  1+  l  +  22  +  0+,3+  P+26  +  3--4S+ 1  +  6l  1 5+ 
6  63004  +  --PO  +  2  1+1*22+0 +2  3*  P+26+7 — 4  5+1+7.1 15+ 
6  64001 +  —  PP  + 2  1+1  + 2 2  + 0*2  3+P  +  26*  1 — 45+  1  +  44  35  + 
664#fl24--PO*2l+l+2240+23+O+24+2--454l+4435+ 
6  64003  +  — ■P0  +  7  1+1  +  22  *0  +  2  3*  P+26*  3— 45+1+44  36  + 
6  64C04  +  --OP  +  2  1+1  +  22  *0+2  3+0+26  >- 7- -4 5+  1  +  44  35  + 


1209*6 0*  60*- 
1200*60*  30*- 
120O460*  3  )4- 
1200*60*  30*- 
2968*60*  50*- 
2°P8*604  30*- 
20P84R0*  50*- 
2983*6 C*  30*- 
32P7*eO*20)4- 
3207*60*1304- 
32P7*6O+20 )*- 
3207*60+1304- 
2863*60*100*- 
2363460*  30*- 
2368460410  .)♦- 
2363*60*  30*- 
3302*60*1504- 
33 ■)?*  £0+1304- 
3302460*15  )*- 
330**60413  )♦- 


00*14  2*  6.3*  20 

■00*1*  2*  6.5*  20 

00*1*  2*  6.0*  20 

00*1*  2*  6.2*  20 

004  1*  38*3+.  8*1  10 

00*1*  33*35.3+110 

)0*l*  38+3  5.0+110 

00+I*  38*34.4*110 

00*1*32284  36.3*110 
004143220436. 8*110 
004  1*3228*36. 0*  110 
00*l43223435.P*110 
00* 1*4330*34, 1*110 
00*144330434.54110 
00+  l  '  48  30*34.  I)*  110 
0041*43  30*33.  7*  110 
00*  1*1 6 ’3 1*3 6.  3*110 
00*  1  *  1 6  3 1  ♦  3  6.  8 *  1 1 9 
Ofi*  1*16 31  *  36, 0*1  10 
00*1*1631*35. P*110 


Figure  3.  Sample  Input  for  the  Auto-Ballistic  Test 
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Figure  4.  Semple  Output  for  the  Auto-Belllstic  Test 


SECTION  II.  APPENDICE8 
APPENDIX  A.  CORRESPONDENCE 

COPY 

DISPOSITION  POEM 

AMSTE-ME  SUBJECT:  Technical  Evaluation  of  FAD  AC  Tape* 

TO  Dir,  Systems  Analysis  FROM  Math  Imprv  Dir  DATE  29  Mar  74  CUT  1 

LTC  Stona/dg/5145 

1.  Raquast  you  conduct  subject  investigation  in  accordance  with  the  attached 
Methodology  Investigation  Proposal. 

2.  Funda  in  the  amount  of  $3,500  have  been  authorised  to  support  the  effort. 
These  funds  Include  $1,000  to  support  travel.  In  order  to  cite  these  funds 
the  methodology  X  Order  should  bs  used  in  conjunction  with  the  Systems 
Analysis  Cost  Center.  The  remaining  funds  are  designated  Cor  the  support 

of  field  effort  in  the  event  it  is  decided  to  task  APG  computer  program 
preparation.  In  such  cases  the  funds  will  be  distributed  to  APG  as  needed 
by  this  Directorate. 


1  Ind 
HIP 


/s/  W.  L.  Stone  LTC 
/for/  SIDNEY  WISE 
Director 


COPY 


Systems  Analysis  Directorate 
US  ARMY  TEST  AND  EVALUATION  COMMAND 


Methodology  Investigation  Proposal,  FY  73 
9  March  1973 


1.  TITLE;  Technical  Evaluation  of  FADAC  Tapes. 

2.  INSTALLATION:  HQ,  TECOM. 

3.  PRINCIPAL  INVESTIGATOR;  Donald  H.  McCoy,  Systems  Analysis  Directorate, 
AMSTE-SY,  AUTOVON  870-2093. 

4.  STATEMENT  OF  THE  PROBLEM;  WECOM  periodically  provides  new  tapes  for 
the  FADAC  fielded  system.  This  action  establishes  the  precedence  for 
TECOM' 8  role  in  post-deployment  of  all  future  fielded  computer  systems. 

The  current  testing  program  at  the  Field  Artillery  Board  combines  both 
technical  and  user  evaluation  of  a  new  FADAC  tape.  For  the  latest  revision, 
five  weeks  per  tape  is  required  to  conduct  the  evaluation.  A  significant 
portion  of  this  time  is  used  to  input  a  large  number  of  test  cases  by  hand. 
This  study  will  Investigate  the  feasibility  of  conducting  technical  evalu¬ 
ation  of  FADAC  tapes  automatically. 

5.  DESCRIPTION  OF  THE  INVESTIGATION,  a.  Systems  Analysis  Directorate 
will  determine  whether  the  technique  currently  used  by  Frankford  Arsenal 
to  evaluate  new  FADAC  tapes  can  be  extended  to  permit  direct  inputting  of 
BRL  trajectory  data  (on  tape)  into  FADAC.  Currently,  Frankford  Arsenal 
tests  new  tapes  by  connecting  two  FADACsin  tandem,  and  using  one  FADAC  as 
the  input/output  driver  to  the  other  FADAC.  The  input  to  FADAC  must  be 
keypunched  from  BRL  printouts  and  converted  to  paper-type. 

b.  Systems  Analysis  Directorate  will  determine  the  feasibility  of 
preparing  a  computer  program  that  will  convert  the  BRL  tape  format  into 
the  FADAC  input  format.  If  it  is  estimated  that  0.5  manmonths  of  effort 
is  required  to  write  the  computer  program,  Analytic  Branch,  MTD  will  be 
tasked  to  prepare  the  computer  program.  If  APG  does  not  have  the  resources 
available  to  complete  the  task  in  the  required  time  frame.  Systems  Analysis 
Directorate  will  prepare  the  program. 

c.  Upon  completion  of  the  conversion  program,  the  tape  for  the  M109A1 
will  be  evaluated  using  two  FADACs  in  tandem.  This  will  conclusively 
establish  the  feasibility  of  conducting  technical  evaluation  of  FADAC 
tapes  automatically. 

d.  A  TOP  will  be  prepared  detailing  the  procedures  for  the  technical 
evaluation  of  FADAC  tapes. 
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7.  JUSTIFICATION i  A  significant  reduction  of  total  taat  tins  will 
result  ii  can  evaluate  the  technical  aapseta  of  FAD  AC  tapaa 

automatically.  Fur  the  mors,  a  nora  thorough  checkout  of  the  tapes 
can  be  performed  by  using  more  test  cases. 


9.  RESOURCES  REQUIRED: 


Manaonthe 

Source 

Salaries 

TOY 

2 

HQ,  TECOM 

1000 

1 

APG 

2000 

500 

"TM 

10.  SCHEDULE: 

Final  report  due  30  June 

1973. 
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Mr.  McCoy/eml/2093 
30  JUL  1973 


AMSTE-SY 

SUBJECT:  Technical  Testing  of  Revised  FADAC  Tapes 


Commander 

US  Army  Armament  Command 
Rock  Island,  Illinois  61201 


1.  Reference  conversation  between  CG,  TECOM,  and  CG,  ARMCOM,  on  above 
subject  at  the  AMC  Summer  Commanders'  Conference  on  13  July  1973,  and 
meetings  held  between  Mr.  Harold  Brodkin,  Fire  Control  Development  and 
Engineering  Directorate,  Frankford  Arsenal,  and  Mr.  Donald  H.  McCoy 
Headquarters,  TECOM,  on  15  February,  16  April,  17  May,  and  23  May  1973. 

2 .  Background . 

a.  The  Field  Artillery  Digital  Automatic  Computer  (FADAC)  is  a  fire 
control  computer  for  cannon  artillery.  The  computer  is  a  second  genera¬ 
tion  device  with  limited  memory  (8,192  words),  utilizing  machine  language 
programming.  The  FADAC  peripheral  devices  include  a  keyboard  input,  low- 
speed  paper  tape,  high-speed  paper  tape,  and  a  teletype  output. 

b.  Frankford  Arsenal  (FA)  has  the  responsibility  for  providing  soft¬ 
ware  (cannon  program  tapes)  for  the  FADAC  system.  This  includes  ballistic 
programs,  as  well  as  auxiliary  functions  like  the  survey  and  transfer  pro¬ 
grams.  FA  coordinates  the  need  with  the  user  before  updating  and  revising 
these  programs.  TECOM  (the  Field  Artillery  Board)  has  the  responsibility 
for  product  improvement  tests  of  these  tapes. 

c.  Since  the  original  fielding  of  FADAC,  the  cannon  programs  have  been 
updated  and  reissued  at  least  five  times.  Theoretically,  there  should  be 
no  technical  errors  in  these  tapes  when  they  are  released  to  TECOM  for 
testing.  On  every  release,  however,  major  problems  have  been  found  by  the 
Field  Artillery  Board  (FABD) .  This  means  FA  must  correct  the  software  and 
send  the  corrected  rape  to  the  FABD  for  retesting.  This  Headquarters  be¬ 
lieves  the  "find-fix  loop"  can  be  avoided  by  a  thorough  technical  test  of 
the  software  tapes  prior  to  the  FABD  tests. 

d.  FA  has  taken  the  basic  steps  toward  an  automated  technical  test  pro¬ 
cedure  by  automating  a  ballistic  test  routine.  This  routine  uses  one  FADAC 
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computer  as  an  input/output  driver  for  testing  the  ballistic  routines.  A 
similar  procedure  can  and  should  be  developed  for  the  survey,  trllateratlon, 
chronograph  and  K-transfer  programs. 

e.  The  Systems  Analysis  Directorate  at  this  Headquarters  has  written  a 
computer  program  which  augments  the  FA  automated  ballistic  test  procedure. 

This  program  is  designed  to  automatically  create  input  to  the  FA  test  program 
from  Ballistic  Research  Laboratories  (BRL)  test  data  tapes.  In  the  past, 
hand  preparation  of  the  BRL  input  on  punched  cards  was  prohibitive,  and  pre¬ 
cluded  a  complete  technical  test  of  a  ballistic  tape  for  all  fuse/projectile 
combinations.  The  automatic  preparation  of  these  Inputs  means  that  a  complete 
technical  test  of  a  ballistic  tape  can  now  be  easily  accomodated  in  a  timely 
and  efficient  manner. 

3.  As  indicated  by  the  reference  above,  TECOM  and  FA  have  been  actively 
working  to  solve  some  mutual  problems.  The  solutions  to  these  problems 
concerning  technical  testing  of  FADAC  software  require  a  more  formal  arrange¬ 
ment  between  ARMCOM  and  TECOM.  Therefore,  TECOM  recomends  that: 

a.  TECOM  and  ARMCOM  initiate  action  to  develop  a  mutually  agreeable 
baseline  for  an  automated  technical  test  procedure  for  FADAC  tapes. 

b.  FA  be  responsible  for  the  technical  testing,  to  Include  a  complete 
check  of  the  ballistic  programs  and  all  auxiliary  functions. 

c.  TECOM  witness  these  tests. 

d.  Upon  completion  of  technical  testing,  these  tapes  be  submitted  to 
TECOM  for  service  testing. 

e.  Action  be  taken  to  develop  automated  testing  procedures  for  the 
survey,  chronograph,  trllateratlon  and  K-transfer  programs. 

4.  The  Systems  Analysis  Directorate,  Headquarters,  TECOM,  will  continue 

to  actively  support  the  automation  aspects  of  this  effort.  The  technical  : 
point  of  contact  is  Mr.  Donald  H.  McCoy,  AUTOVON  870-2093. 

5.  The  Field  Artillery  Materiel  Testing  Directorate,  Headquarters,  TECOM, 
will  provide  technical  assistance  and  will  effect  coordination  with  the 
Field  Artillery  Board.  The  point  of  contact  is  Mr.  Emmet  O'Brien,  AUTOVON 
870-4875. 


CHARLES  P.  BROWN 
Major  General,  USA 
Commanding 


CF: 

Cdr,  Frankford  Arsenal 

ATTN:  SARFA-N-7400  (Mr  Brodkin) 
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AMCTDIX  C.  DATA 


1.  p Af)4f  ppn f,»AM: 


OI^r^tnN  A(  4" »,»(?*  ,5" 1  .NAP* (2* I 
nHeN<n»i  miF  p  ( ?  o  i  *  i  tf  ut.mFLxm 
OJHCNF^N  tr.Ttn  4)  ,mft».(4I  ,  *  FT ( 4 1  »L',rT(4l 

T  NTT  OF  9  CMr,TVP,TPAJNF»tCT)  ,rf? 

04  Tf.  ir,T*7/*33  *V,  *0075  ',  '6115' ,  *4435*/ 

DATA  “frN/'f  •  ('fi*  ,  *  Ml  •  ,  •  H2  '  / 

0 A  T A  TFT/1, ?,!,?/ 

OATfi  I0FLV/3  *»  lflr  1’'/ 

04  T  A  »0C  /J, 3700, 4(100,  1600/ 

oata  ->^0  ,MrT4,rri,rT?,PL‘!'< /*o  *io • , •  a •  ,•*•  ,  *0*  ,*  •/ 

PiT#  T9  A/*  ’OS'/ 

O A  T A  VA3K  /?■>**  1234*  / 

OATA  LNCT/4«l/ 

LL«0 

on  0  L«t  ,1 3 

1  RFAO(q,?,FQP»qq,FN0*O()tA 

2  Fno'»A’,(4'  A4  1 

Ic((A(15I.Nc.TOAt.AVO.  (  A(3S»,NF,T"Anr.0  TO  1 

!F( A(3si,Fg.TOAi  r,r  •">  12 
no  3  I  *  1 ,  7q 
o(  i,n»Mtt 

3  M  I,7)«3U*?0» 

|5  T  A9  T*  3 

on  *0  13 

l?  po  14  T*l,20 

14  <3(  I,  1)  >4(17231 
J<;TA5T«2 

13  on  4  J»jSTAPT,4q,2 
JOFl> J-l 

BcAO(q,2  .FQO.qfl ,FNP«qo>  A 
1F(*(1S».C0,’,BA1  r.r  T->  5 
IFm35t.f0.TO4t  OO  T7  15 
on  6  T  *  l  ,  2  1 

»(  T  ,  J  t  *  4 ( I ) 

6  5(1,  J  7 1 t  *  4 ( I77"t 

on  »n  4 

15  JOFt  *  Jr'rL7j 
on  16  1=1,23 

16  »( !,J»«A(I» 

on  n  5 

4  C  ONT  I  N'lr 

4  NaJDFL 

rafkspa'.f  n 

WI»ITC(A,71MA0K 

7  FO q v a T (  IX, 70A4t 
00  5  J*  1  ,N 

iXP  I  TF  ( A ,  71  (  P  ( 1  ,.J  1  ,  T  *1 ,  ?0  ) 

5  FONT  1  Nil F 
LCN=50 
NO't*'*  l 

IF(P(7,Nl.FP.050.ro.o(7,' -3  t.r0.nS0ir,T  Tn  0 

c«u  rnoFnijFF.LF*"  c-i 

40 1TC (N0Um, 31  I (P(K..l,K  =  |,70» 


wwj  *  »■*** 


r All  COaElA'lPe.l 
OfA9(NOIIN,  ?2>rq  ajno, mct 

31  FPPMAT(20A4» 

32  F9#MAT(71X  ,12, A?) 

IMMCT.cq.mst^c.p  Tn  q 

TALI  CnoF(4liee,lPN* 

Wfi !Te(NPUM, M I ( P(K , 1 1  ) ,K  *  I ,20  I 

CALL  rnoF(3IJPP,i.  CM| 

PPA9(N0i|W,  331 T OF 

33  F30M4T( 2X, 141 

I F  (  !9F.r.T.8f>0»G0  TP  34 
l?Hf *9 
on  T9  35 

34  IPHI*0 

35  CALI  f.P9F(3MFC,LCN» 

W9 I Te( NOON, 31 ) ( 8 (K  ,  |  7  ),K«l,?OI 

CALL  CP0e(5')CP,lcN1 
orAP(VOl|M,34nCHr,NO,CHr,TVP 

36  Fn9M«’'(46<,!l,Al) 

IFirHOTVP.FO.CU  »CHG*VP*0 
tP(CMr,rvP.co.rT2)f  Hr,rvp«Q 
JRFON-1 

JMM  1«N),=9.«UNN  »  JBP“«N-4 

cut  '•nPF»3t|PP,lFNI 

HO  lT  =  (NniJ“,3HMMK  t  JBPF  )  ,x*l,?0) 

CALI  CnoE(3UFP,LFN3 
0  p  API  ND’I*.  3  7)*pf  ,IF,PPFL 

37  POPMAK C9.0,3X,!5,15X,F6.0» 

IDFFI.TFPlt.S 

rr"e«nF».5 

TF.JTPF 
iorr»jocc*i 
FAIL  cnPF(m)PF,lF»il 
W»  ITP(NDU0|3lMO(Kf  jPFr  |  ,K-l#?0t 
CALL  CP8F(81JFF,lfN» 

RPAr>lMmjM,3R)FSl  ,FS? 

38  cnBM4T( 38X,?F6.0) 

W0IT=(6,39|TBA  jNPtMFT,IOF,inHi  ,|CHGNrt,rHGTYPf  I E  .  HE  FI  ,  I ,  F  SI  , 
lp«2 

39  FTOMATI//1X, 12, 1X,A2,1X#7(  1 5, I X » , 2( F6. 2 » H » 

99  49  J«FT*1,4 

IF  (MCT.NF,MrTN(  JMPTH  GP  rn  4,-> 

IGT*IGtAZ( jufti 
UU^FM JVST) 

LMCT(JMCT)  E  IWPT(JMFT)  ♦  4 
Ir*EFl»IOFFl*IOFIJMFT3 

r,n  tt  45 

40  C9NMNUC 

45  99  41  1900*1.4 

ION*  JMFT*l'V'-«*Ll4l  PPP-  l 
IV*nFLY(JMPT» 

I P  ZTYP*  !  FT  ( 1  990 ) 

!FCIFTiiP9P».F9.1»  Iv-iy»2» 

IFIIOPP.F9.3I  OP  tp  42 
IF  (L99P.E0.13  e  tpf 
IF  UOPO.F9.2I  FS*FS2 
I F ( L  7P0. F9. 4 1  f  S*FS  l 

wo  tT  =  (6, 431  ION, I  PHONO, I  PH  I .FHOTYP. IFJtyp, JOT,  I  F  »  I V , TCH0N9, 
«IOFFl.FS,tQp 

wo  t»r{  7,s3(  Ion,  If"*Nn,  LnHI  .CHO’-yp.tfjtyo,  tr,T ,  (  f  ,T V,  ICMGNO, 
*I9EFL,c5,!Qc  c-2 


43  FORMAT!'  tr.%14,  r— 99*2l**, Il,*»22**  ,  1 1,  '  ♦23  +  »  ,  1 1  #  •  ♦  26^ ' ,  1 1 , 
i  •  ♦ — 4  5«- 1  ♦ ' ,  A4  ,  •  ♦  •  ,  1 5  ,  '  ♦  SO  ♦ ' ,  T  3  .  '  00^  *,ll,***,I4,*«-', 

2F4.t,'4*,!4,*«-'  I 

53  FORMAT!  *66',!4,  •♦--99^21t*  *  1 1, '  *22»*  t I l* •♦23T' *  II**  +?t>+'  t  II » 

|  »—  45*  l*-'  ,A4,  15,' ♦SO**  ,13,  00*', I l,***,  14,  •♦*, 

2F4.1,***  ,I4,**'  I 
GO  TO  41 

42  IF  (LOHI.FO.OI  IY«IY*?0 

KR!TBC6,43I  IPN,!CHGNn,LOH!,CHGTYP,IFZTYP,lGT,IF,IY,!CHGNO, 
IIOEFL.TF  ,!0F 

WRITS (7, 53)  I PM, ICHGNO, LOHT ,CHGTYP, IF ZTYP, IGT , I E, I Y, ICHGNO, 
IIOEFL, TF  , I OE 

41  CONTINUE 
9  CONTINUE 
GO  TO  99 

98  WP  fTFf 6, 17) A 

17  FORMAT! IX, 20A4//20A4) 

WR I T  E  < 6,18) 

18  FORMAT! •  ERR  ACTION  LABEL*) 

DEBUG  SUBCHK 

99  CALL  EXIT 
END 
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SAMPLE  TRAJECTORY  DATA: 


eiFV 

3AIL. 

ms 

:off, 

uoo. 

2-106 


C<3BB. 

u?orT 

TOP 

S"C 

M/S+*5 

0.00 
.-11  4 
1..31 
. -11.2 
2.0? 
-ll.O 
0.0? 
-10. 0 
4.00 
-10.7 
5.04 
-IC.6 

17.84 

-9.8 

36.  07 
-8.5 


TRAJECTORY  NO.  2A 
155MM,  HE.  M107/MH4A1 


STD. 

MV  STO. 

WT 

OFL 

MV 

P.T. 

DEL 

HT  N 

ACT. 

MV 

ACT.  HT 

LAT 

A  7 

HOT 

TGT 

hgt  mop 

CHARGE 

M  /  S 

4.0 

M/S 

DEG  F 

L0 

FACTOR 

M/S 

LB 

deg 

MILS 

M 

M 

- 

207 

.3  95. 

03 

0. 

0 

70. 

0. 

0  -0.460 

207. 

30 

«»5.00 

40. 

1095. 

0. 

0. 

ir. 

-  .  .. 

BANGS 

C1 

F2  F3 

DE=L 

0 

Ul 

U2 

U3 

uinnT 

U300T 

KO 

MATH  PE  TAB  0 

FS 

NO.  COEFF. 

M 

M 

M  M 

MILS 

M/S  * 

M/S 

M/S 

M/S 

M/S**2 

M/S**2 

1/SFC 

M564 

M520 

0. 

0. 

0.  o. 

0.00 

207.3 

97.7 

182,8 

•  0.0 

-0.9 

-0.  03 

0.0500 

0.61  -0.0096 

--0. 1 

0.  1 

97. 

07. 

•  177.  -0. 

0.  15 

,197.0 

96.9 

m.6 

-0.0 

-0.8 

c 

c 

. 

c 

1 

0.  0500 

0.5b  -0.0090 

0.9 

1.  1 

194.. 

194, 

343.  -0. 

0.32 

197.J 

96.1 

160.5 

*  —3. 0 

-0.7 

0.  00 

0.0500 

0.55  -'•'.r'- 75 

1.9 

2.1, 

2  90. 

290. 

499.  -0. 

0.49 

177.4 

95.4 

149.6 

0.0 

-0.7 

0.00 

0.0500 

0.52  -0.0070 

2.9 

3.1 

395. 

395, 

-642.  0. 

0.68 

168.  1 

94.8 

133.8 

o 

. 

o 

-0.6 

0.00 

0.0500 

0.53  — 0. r  * 65 

3.9 

4.1 

479. 

479. 

776.  0. 

0.99 

159.0 

94.2 

128.2 

0.0 

-0.6 

0.00 

0.0500 

3.47  -0.0061 

4.9 

5.2 

• 

1639. 

1639. 

159%  9. 

5.58 

89.2 

89.2 

0.0 

0.  1 

-0.3 

o.ov 

0.0500 

0.27  -0.0032 

1  7.6 

•  18.  1 

• 

3207. 

3207. 

-0.  3. 

42.9« 

190.2 

81.7 

-160.6 

".3 

•  6 

“  .  P  1 

O  *  K0)  * 

•  ?  / 

3.55  -0.09TB 

36.0 

36.  8 
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